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Abstract
Background:  Population ageing, the emergence of chronic illness, and the shift away from
institutional care challenge conventional approaches to assessment systems which traditionally are
problem and setting specific.
Methods: From 2002, the interRAI research collaborative undertook development of a suite of
assessment tools to support assessment and care planning of persons with chronic illness, frailty,
disability, or mental health problems across care settings. The suite constitutes an early example of
a "third generation" assessment system.
Results: The rationale and development strategy for the suite is described, together with a
description of potential applications. To date, ten instruments comprise the suite, each comprising
"core" items shared among the majority of instruments and "optional" items that are specific to
particular care settings or situations.
Conclusion:  This comprehensive suite offers the opportunity for integrated multi-domain
assessment, enabling electronic clinical records, data transfer, ease of interpretation and
streamlined training.
Background
The purpose of health care is to provide person-specific
rather than site-specific care [1]. With rare exceptions, the
site of care is determined by economic considerations and
by the structure and policies of the health and welfare sys-
tems of each nation. Thus a country's health care structure
may stipulate what services are reimbursed at each level of
care and thereby effectively preclude their being provided
in other locations. Also the availability of informal sup-
port systems or lack of them may result in a given location
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being the site of care for multiple individuals with quite
different needs who therefore require strikingly different
services. Nonetheless, although certain diseases, levels of
acuity and functional deficits may be more common in
one location than another and may be required to justify
care in a particular site, the specific needs of each individ-
ual must be addressed appropriately regardless of that per-
son's location.
Older adults not only use more care, but they receive care
in a host of sites, such as hospitals, long term care facilities
and even the home. Further, because many older individ-
uals have multiple chronic diseases, the conditions of a
particular person that are being addressed in one location
often are similar if not identical to those in the site to
which the person is next transferred. Rather than targeted
to a new disease, the care in the second site usually must
address changes in acuity and perhaps the interaction of
one or more chronic diseases with a newly discovered
condition. Similarly, the transition to inpatient psychiatry
from community mental health services for a middle aged
adult with schizophrenia is more likely to be driven by a
change in the severity of symptoms than the onset of a
new type of mental illness.
In industrialized countries, there has been a substantial
shift away from institutional models of care of chronic ill-
ness, particularly in mental health and disability services.
Many governments are now adopting similar approaches
to care of older persons. These transformations increase
the complexity of the service delivery framework, with
multiple service providers often delivering care to individ-
uals, and more frequent changes of care setting occurring,
particularly between community and facility settings.
Integration and coordination have become central issues
in the care of older people, and a variety of demonstration
programs have been established in response. [2,3]
These changes demand radical re-rethinking of the organ-
ization of clinical information systems that typically have
been designed to support single service providers in one
setting. Traditional clinical systems tend to focus on a lim-
ited set of problems, often reflecting the views of care pro-
fessionals and funding agencies. Complex, multi-
dimensional views of the person seldom come to the fore
in such systems. For those who see health and social care
from such a perspective, the number and types of mean-
ingful problems is limited, as is the scope of the assess-
ment methodologies and the care they are provided.
With this as backdrop, there is a need for assessment sys-
tems and service provision that transcend care settings,
enabling the identification of and response to complex
needs with person-specific care planning information that
can flow with individuals as they move across care set-
tings. By focusing on a limited set of care prerogatives,
health care systems often fail to respond adequately to the
complex interactions of factors influencing the lives of
persons who turn to formal care systems for assistance.
To both improve outcomes and maximize the function of
those served, essential health-related information must be
transmitted from site to site in a timely manner. The elec-
tronic medical record can make such transmission across
sites of care easier. However, more than ever, the success-
ful introduction of electronic medical records will depend
on the availability of high quality, standardized, clinically
relevant data that carry the same meaning independent of
the location of care. Moreover, the information must be
accessible and useful to diverse stakeholders responding
to different issues at various levels of the health care sys-
tem. Availability of clinical information is one of the key
ingredients of successful strategies to better manage
chronic illness [4].
Thus, a crucial ingredient of future multi-sector care deliv-
ery systems will be a common language of clinical descrip-
tors. This language must be broad in its
conceptualization, detailed when necessary, and capable
of being interfaced, where possible, with emerging com-
puter-based information technologies.
The concept of third generation assessment instruments
Many clinical and care services adopt structured
approaches to assessment. Typically, these consist of items
developed by the organization itself or a panel of assess-
ment tools that attend to aspects of assessment (e.g., the
Mini-Mental State Examination for dementia screening,
or the Barthel Index for activities of daily living profiling).
These systems can be characterized as "first generation"
assessment instruments. Their strength is their focus on a
specific issue or problem, the establishment of discrete
measurement rules, and field testing of the tools for relia-
bility, validity, and utility within a clinical trial environ-
ment. Their weakness is the lack of proven utility across
different care settings, the focused nature of their assess-
ment, and the difficulty of "cobbling together" a series of
what are often lengthy single-purpose tools into a usable,
coherent overall assessment battery.
Second generation assessment instruments aim to cross
many clinical domains and have applicability in many
settings. They also provide a greater opportunity to inter-
pret assessment information systematically to assist in
treatment and care planning. This type of instrument
requires a broad consensus on the multiplicity of domains
to be measured. As with first generation tools, the items
must be as relevant as possible to the underlying domains;
the only difference is that there is a need for a purposeful
trade-off between the number of operational items for anyBMC Health Services Research 2009, 9:71 http://www.biomedcentral.com/1472-6963/9/71
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one domain and the overall length of the assessment tool.
In a second generation tool, individual items are con-
structed to record focused information about the individ-
ual and it is the assembly of these items into a meaningful
set of purposeful domains that form the backbone of a
comprehensive assessment schedule. A key attribute of
such instruments is the attention to the primary purpose
of care planning, i.e., to provide the user with information
targeting specific medical, functional, and social prob-
lems that need to be addressed and further guidance
through care planning protocols. The instrument must
then be subjected to extensive field testing to ensure relia-
bility of items and validity of the summary measures that
are based on the items. Such a tool has the advantage of
providing consistency in item structure; coverage of all rel-
evant care domains; information about the person's needs
to guide care planning and the ability to build a robust set
of outcome products such as case-mix groupings, quality
indicators and eligibility determinants [5].
Third generation instruments extend the concept of sec-
ond generation tools to multiple care settings. They pro-
vide assessment strategies that transcend boundaries
between care settings. The focus is on the changing
strengths, preferences and needs of the person, rather than
the sector which happens to be providing services at a sin-
gle point in time.
In 2002, the interRAI consortium took up the challenge to
refine its array of second-generation assessment tools into
a truly integrated third-generation system. The remainder
of this paper describes the approach taken and the out-
comes of the process to date.
The interRAI consortium
interRAI is a not-for-profit research consortium of about
50 clinicians, researchers and health administrators from
25 countries. It was established in 1992 with a collective
vision that "the assembly of accurate clinical information
in a common format within and across services sectors
and countries enhances both the well-being of frail per-
sons and the efficient and equitable distribution of
resources" [6].
Initially, development efforts focused on long-term resi-
dential care, with the Resident Assessment Instrument –
Minimum Data Set (RAI-MDS) and its associated case-mix
application (Resource Utilization Groups – RUG-III [7])
enjoying wide uptake in nursing homes in North America
and Europe. An early version of the instrument was man-
dated in all Medicare and Medicaid funded nursing
homes in the USA in 1990, and has been associated with
measurable improvements to the standard of care, partic-
ularly when quality indicators derived from the instru-
ment were introduced [8,9]. Other nations that have since
adopted the RAI-MDS on a widespread basis include Can-
ada, Finland, Estonia, and Iceland. A series of "case stud-
ies" have been published by the Milbank Memorial Fund
[10]. Intervention studies suggest that implementation of
instruments may influence outcomes [11].
In 1994, a home care version was created – the RAI-HC –
which has also enjoyed considerable implementation in
several countries [12]. Subsequently, instruments were
developed for acute and post-acute care, palliative care,
hospital and community mental health, physical and
intellectual disability and assisted living. The initial focus
of interRAI on care of older persons has since been broad-
ened to address the needs of adults of all ages with com-
plex and disabling physical and mental illnesses.
interRAI instruments
interRAI instruments are administered by trained asses-
sors who interact with the person, their caregiver(s) and
staff (particularly in institutional settings). They also
review all available records. It is only after consulting all
of these sources of information that "observations" are
determined, based on their best judgment if the informa-
tion is conflicting. For example, in order to determine
whether an elderly woman prepares her own meals or per-
forms her own housekeeping in a home care service set-
ting, the assessor will consult the person, her care-giver(s),
community service providers, and any available records.
The exception is a small number of items that are specifi-
cally addressed to the person being assessed, such as
aspects of mood and self- reported perception of health.
Where there is evidence of cognitive or communication
impairment, there will be increased reliance on informa-
tion provided by care-givers and staff. This approach is
complex and requires good judgment on the part of the
assessor, but repeatedly has been shown to be reliable.
Interviews with persons are therefore conversational in
style, and semi-structured.
Once the assessment is completed, scales summarizing
major domains (e.g., depression, cognition, and physical
function) are calculated. They are not explicitly adminis-
tered but are computed from the overall observation. The
burden of the assessment process is thus minimized.
[Copies of interRAI instruments may be obtained by con-
tacting interRAI at http://www.interrai.org. Instruments
are copyright, however they are made freely available to
non-commercial organizations.]
interRAI instruments have the following design features:
￿ A fully developed instrument comprises a data set (for
clinical data collection), a training manual and a set of
algorithms that generate "Clinical Assessment Protocols"BMC Health Services Research 2009, 9:71 http://www.biomedcentral.com/1472-6963/9/71
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(CAPs), scales (including screeners and severity meas-
ures), case-mix measures and quality indicators.
￿ Instruments are designed for application by health pro-
fessionals trained in the interRAI method with the support
of a training manual.
￿ The instruments primarily inform the clinical assess-
ment and care planning processes – administrative utili-
ties such as planning data, case-mix tools and quality
indicators are by-products.
￿ The instruments have sound psychometric properties,
established through extensive field testing and revision of
poorly performing items. With moderate levels of training
of health professionals (typically 2 or 3 days), high levels
of reliability and validity are assured.
￿ There is a development path for each instrument. Revi-
sions (or upgrades) are produced as clinical practice
standards develop. The most mature instrument (for long
term residential care of older persons) is now in its fourth
version and the home care instrument in its third version.
Thus, interRAI instruments are designed to produce obser-
vations and outputs primarily to assist clinicians in assess-
ment and care planning, but have the added advantage of
providing an array of purposefully designed information
for a wide range of stakeholders. (Figure 1).
Schematic representation of an interRAI instrument Figure 1
Schematic representation of an interRAI instrument.
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There have been many spin-off applications of data from
interRAI instruments, including determination of eligibil-
ity for services; tracking of individuals' progress over time;
structures for resource allocation both within organiza-
tions and across nations; rationalizing of services and sys-
tems; and projection of need and associated costs [6]. It
has been used for cross-national comparisons of needs
[13], which contributes to a better understanding of
response options related to those needs.
Until 2001, different instruments were designed by differ-
ent committees comprised of domain experts and meas-
urement scientists from within interRAI and collaborating
organizations. In general, the starting point for new
instruments was a thorough review of the key issues that
were relevant to persons within the care setting for which
the instrument was completed. Extensive lists of issues
were drawn up, subjected to extensive internal and exter-
nal review, and only then did the interRAI team begin to
"create" the first draft of the instrument. Wherever possi-
ble, each team endeavored to use applicable key measures
and relevant material from earlier interRAI assessment
tools. Thus, when interRAI moved to the RAI-HC, the
home care instrument drew heavily on items contained in
the nursing home instrument. Where necessary, commit-
tees modified items to best suit their care setting. New
items were developed, without necessarily referring to
items measuring similar concepts in other instruments. As
a result, interRAI developed a set of instruments with a
similar look and feel, but which in the details did not con-
sistently measure the identical phenomena in the identi-
cal way. This was not necessarily a problem if one focused
only on care in a single setting; however, it fell short of the
full potential of the family of instruments to function as a
system linking multiple sectors together.
Recognition of this inconsistency, coupled with an emerg-
ing vision of an integrated health information system –
one that permitted seamless tracking of persons in multi-
ple service settings – led to the establishment of a process
to create the third-generation interRAI suite of instru-
ments.
The instrument suite concept
The concept of a "suite" of compatible assessment tools
arose from the following six considerations:
1) People with chronic illness and disability often move
between care settings. There is usually a need to transfer
clinical information about the person. If, at the time of
transfer, the person's condition or circumstances are sta-
ble, the information from the most recent assessment
would be current, with the potential to reduce the assess-
ment effort by the receiving agency. In some instances it
might eliminate the need completely.
More often, the transfer is associated with a change in sta-
tus. For example, when there is an admission to hospital
there may be changes in functional status associated with
a new disabling illness. Similarly, when a person is admit-
ted to a long term care facility or psychiatric hospital from
the community, there may be changes in mood and
behavior. In this circumstance, prior information around
the person's status would provide valuable insights
regarding his/her current needs. If a person has a progres-
sive or fluctuating condition, and is moving between care
settings, monitoring of change over time would assist cli-
nicians to assess stability and rate of progression.
2) Consistent recording of information across care set-
tings might assist clinicians in other ways: Familiarity with
the language, definitions and interpretation of an instru-
ment utilized in the health professionals "home" care set-
ting would facilitate interpretation of a companion
instrument performed in another setting. For example, if
a measure of ADL dependency is constructed and scored
in the same manner in all settings, interpretation of the
level of dependency will be simplified. Thus, when a per-
son is discharged from a post-acute service to a home care
program, the admitting assessor would quickly be able to
appraise the person's needs even before consulting him/
her directly.
3) Training of assessors would be simplified. A nurse
trained in the use of an instrument in one sector could
quickly learn to use a companion instrument in another.
Many health professionals work across sectors either con-
currently or over the course of their career.
4) There were perceived administrative advantages in
addition to those derived from improvements in the effi-
ciency of clinical assessment procedures apparent from
the above. In particular, design and construction of soft-
ware systems to support multi-sector assessment and care
planning would be simplified and the availability of com-
mon assessment items with common definitions would
enable multiple instruments (and new ones) to be built
quickly.
5) Comparison of case complexity of persons in different
care settings would be facilitated. For example, adminis-
trators concerned with the conundrum of relative costs of
community and institutional care could compare
caseloads against a wide array of measures. interRAI tools
have proven extremely successful in comparative analyses
of caseloads across similar care settings in different juris-
dictions, at local, national and international levels
[13,14]. This capacity to compare caseloads would serve
to improve equity of access to services.BMC Health Services Research 2009, 9:71 http://www.biomedcentral.com/1472-6963/9/71
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6) Finally, if instruments are designed to minimize the
effect of cultural differences, they provide a powerful
capacity to compare the utilization and impact of differ-
ent health and social systems across nations.
The development process
In 2001, interRAI established a multinational and multi-
disciplinary working group of fifteen researchers to create
an integrated suite of assessment instruments. During the
five year development and testing process the group met
for multi-day meetings on thirteen occasions. An estimate
of the contributed cost of developing this system already
exceeds US$2.5 million. The group continues to meet to
support further development of the suite.
The initial challenge to the group was to create a truly inte-
grated suite of assessment tools for long-term institutional
care, post-acute care, home care, assisted living, in-patient
and out-patient mental health, palliative care and inde-
pendent living settings, and one that would be applicable
worldwide. The first step was to identify a set of domains
and associated operational items that were considered
mandatory for each new instrument – "core items." The
second task was to create an optional set of domains and
associated items that would appear on several, but not all,
instruments in the suite. Finally, there would be instru-
ment specific domains and items that were applicable on
only one or two settings. [Examples of core items are cog-
nitive skills for daily decision -making and mobility.
Examples of optional items are certain aspects of memory
function or pain. Items related to suicide and dying are
specific to mental health and palliative care instruments
respectively.]
This task was undertaken by compiling a comprehensive
inventory of all existing interRAI items. The inventory was
reviewed to identify concepts and items in each instru-
ment – some were shared, others were unique. Among
shared items, variations were identified.
Next, the function of items within specific instruments
was catalogued. In addition to describing some aspect of
a person, item functions included contributions to:
￿ Clinical Assessment Protocols (CAPs), which are
algorithms that suggest care planning actions;
￿ Case-mix classification systems on which reimburse-
ment formulas were based (e.g., RUG-III for nursing
homes, RUG-III/HC for home care, and SCIPP for
inpatient psychiatric care);
￿ Quality indicator systems. In the nursing home RAI
this includes the quality measures created by the Zim-
merman group, the Morris Mega-QI group, and the
National Quality Framework approved quality meas-
ures posted on the Centers for Medicare and Medicaid
Services website [15]. Quality indicators have also
been developed for home care [16], post-acute care
[17]), and mental health; [18]
￿ Commonly-used, standardized interRAI scales (e.g.,
the Cognitive Performance Scale, and ADL scales
[19,20])
Items that served at least one of these purposes were given
priority to be selected as core items.
Committee members solicited and received extensive
international feedback from clinicians, researchers and
organizations around the world using one or more inter-
RAI instruments. Then items were reviewed and, if neces-
sary, the wording harmonized to ensure consistency
across all instruments. Rules for item design were created,
and rigorously applied to each item:
￿ interRAI items are phrased to give clear definition,
and they require observations of behaviors or per-
formance over a specific time frame (usually 3 days for
the new suite). Item descriptions typically include
examples and exclusions to increase the precision of
definitions.
￿ The assessment process follows a usual clinical inter-
view, assimilating information from multiple sources.
Clinicians use their professional judgment to appraise
diverse information and to assign the most appropri-
ate code to the form.
￿ The psychometric and distributional properties of
items are scrutinized carefully to ensure reliability,
validity and clinical relevance.
￿ Items are not survey questions that are asked pre-
cisely the same way and in the same sequence. Rather,
the response categories coded by clinicians are the
focus of standardization.
￿ To facilitate applicability to multiple settings the
suite refers to "persons" rather than patients, clients or
residents.
New instruments were then assembled for each care set-
ting. Core items were considered mandatory and only
excluded in exceptional circumstances, where they were
clearly not appropriate for a particular setting. Optional
items were then considered, and included if considered
relevant to the setting. Finally, setting (or instrument) spe-
cific items were added.BMC Health Services Research 2009, 9:71 http://www.biomedcentral.com/1472-6963/9/71
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Extensive international field testing was undertaken. The
first five instruments completed were studied: long term
care; home care; post-acute care; palliative care and inpa-
tient mental health. Field testing focused on item
response rates; inter-rater reliability; and convergent
validity of scales within each instrument, typically consid-
ering frequently used scales as the benchmark standard.
The results are the subject of a separate publication[21],
and the reliabilities were closely comparable to previously
reported values [22-24].
Subsequently, several other instruments have been added
to the suite, using a similar development approach. Exam-
ples include new instruments for acute care [25], commu-
nity mental health, intellectual disability, and assisted
living. In addition, new screeners for psychiatry, home
care, and emergency department settings were created to
be compatible with the full assessments in the suite.
The outcomes
At the time of writing, ten instruments were complete
(Table 1). Several additional instruments are planned for
the immediate future.
The instrument data sets range in size from 96 (interRAI
AC) to 320 (interRAI CMH). As a general rule, where there
was a prior interRAI instrument, the version created for
the new suite was notably shorter. The instruments in the
new suite share a large proportion of items – a result of the
design strategy. The core items represent over three quar-
ters of most instruments, providing a "backbone" of criti-
cal assessment information. Instruments applying to
individuals who are likely to appear in more than one set-
ting are also coordinated. For example, the majority
(68%) of items in the interRAI AC are contained within
the interRAI HC; and the interRAI MH contains 84% of
the items in the interRAI CMH. Because of frequent move-
ment of individuals between hospital and community set-
tings, this overlap is expected to facilitate a common
understanding of the person's needs, and to thus improve
continuity of care.
Interpretation of clinical observations
In addition to the "minimum data sets" of clinical obser-
vations, interRAI instruments comprise manuals to sup-
port training and a series of algorithms that "interpret" the
clinical findings.
The algorithms generate scales that provide severity meas-
ures (e.g., the extent of ADL dependency) or diagnostic
screeners (e.g., whether a person has dementia). A group
of scales were developed for previous generations of
instruments [19,20,26-29]. These have been adapted to
the new suite, for use across the range of care domains.
Numerous scales are currently available encompassing
cognition, communication, mood (depression), instru-
mental and personal ADL, pain and health stability. The
concurrent validity of several scales (against comparable
scales in widespread use, such as the Mini-Mental State
Examination and the Barthel Index) was re-tested in the
initial international field work, with good results. The
findings will be reported in a future paper. Further scale
development and validation is anticipated as the suite
comes into wider use.
Table 1: The interRAI suite of assessment instruments
Instrument Item count Target population
Long term care facility (interRAI LTCF) 257 Residents of nursing homes or chronic hospitals
Assisted living (interRAI AL) 262 Assisted living facilities where residents have light care needs
Acute care (interRAI AC) 96 Frail older patients in acute care hospitals
Post-acute care (interRAI PAC) 214 Rehabilitation and other post-acute inpatients
Home care (interRAI HC) 253 Community based care
Community health assessment (interRAI CHA) 135 Community settings with anticipated light care needs
Palliative care (interRAI PC) 194 Palliative care in community and institutional settings
Mental health (interRAI MH) 304 Mental health inpatients
Community mental health (interRAI CMH) 320 Community mental health services
Intellectual disability (interRAI ID). 287 Persons with intellectual disability in community and facility settingsBMC Health Services Research 2009, 9:71 http://www.biomedcentral.com/1472-6963/9/71
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Clinical assessment protocols (CAPs) are an integral fea-
ture of each individual assessment instrument in the suite.
CAPs interpret clinical observations in order to identify
opportunities to influence clinical and other outcomes.
They perform a combination of functions including prob-
lem definition (e.g., the person has incontinence) and
indicating an opportunity to intervene (e.g., prevention of
falls or pressure ulcer, or improvement of ADL function).
The method of development utilized by interRAI to
develop CAPs comprised several tasks: review of the rele-
vant scientific literature (e.g. strategies that prevent falls in
an at risk population); analysis of existing extensive inter-
RAI data sets to identify sub-populations with adverse (or
in some cases positive) outcomes across multiple assess-
ment periods; and expert opinion provided by interRAI
members and their associates.
In the new suite, the emphasis has been shifted towards
identification of problems where there is evidence that the
outcome can be influenced. To date, over 40 CAPs have
been developed, ranging from clinically oriented prob-
lems such as pressure ulcer and pain, to social issues such
as abusive behavior and social relationships. A CAP con-
sists of a computer algorithm which identifies persons to
whom the protocol applies, and a set of guidelines which
assist clinicians to mount an appropriate response. The
guideline component is authored by an international
panel of relevant domain experts. The CAPs may be used
in their own right as a form of clinical guideline, or they
may be used in conjunction with existing guidelines.
However, the interRAI CAPs have the advantage of being
intimately linked to the assessment process.
Administrative tools
interRAI instruments have proven particularly useful in a
variety of administrative areas. Quality indicators devel-
oped for nursing homes have been associated with
improvement in care standards [9]. Case-mix tools in long
term residential care of older persons and community care
are used in several nations as a basis for funding. The
extensive clinical information derived from interRAI data-
sets has provided a powerful capacity to compare caseload
complexity and service responses between facilities,
regions and nations [7,30]. interRAI is currently updating
all of these relevant toolsets for application to the inte-
grated suite.
Implementation issues
The instrument data sets were released during 2005 and
have begun to come into active use in several countries.
Several multi-setting demonstrations are being estab-
lished across the world [31].
The availability of an integrated multi-setting clinical
information system provides a wide array of opportunities
for clinicians, administrators and researchers. However,
implementation of such systems may meet substantial
challenges.
Necessarily, implementations will be large scale. The
establishment of systems across settings is likely to require
significant investment by governments. Specific services
are often separately administered by different levels of
government – national, state, and regional. Even within
one level of government, administrative "silos" can
develop which attend to each service type (e.g., hospitals
and community care). To further complicate matters, the
health and social service systems are usually organized in
their own administrative silos. Finally, many elements of
service systems are often provided by private agencies with
varying levels of independence from government admin-
istration. The application of a single integrated clinical
information system to such a complex jigsaw of services
seems formidable.
There are nations and service arrangements where full
implementation is potentially feasible. However, it is
more likely that an incremental approach will be success-
ful. Administrations operating two or more related serv-
ices might apply two or three instruments (e.g., acute and
post-acute care; community and institutional mental
health). Services with relationships to the organizations
that implement instruments may see opportunities to
improve inter-operability by implementing other instru-
ments from the suite. Ultimately, the choice not to share
instrumentation may place an organization at considera-
ble disadvantage. This effect is likely to be particularly
pronounced with a fully-integrated suite.
Reluctance to share instrumentation is also evident in the
clinical milieu, particularly in multi-disciplinary settings.
Each professional group uses its own instrument set to
appraise aspects such as cognition, ADL and mood. There
is often a division of labor in which each profession
attends to aspects of the problem – medical staff to cogni-
tion, occupational therapists to functional activities, and
nurses to pressure ulcer prevention. The introduction of a
"shared" clinical dataset can be perceived to compromise
the quality of instrumentation and may threaten profes-
sional autonomy.
Conversely, the use of a shared electronic dataset may
present an opportunity to improve productivity through
reduction in duplication of data collection, particularly if
this information is linked to a wider system that brings
previous data to the current setting, and offers an oppor-
tunity to pass on information efficiently to the subsequent
care setting.BMC Health Services Research 2009, 9:71 http://www.biomedcentral.com/1472-6963/9/71
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interRAI instruments are intimately dependent on com-
puterization, since an integral feature is a suite of complex
algorithms that generate scales, CAPs and numerous other
administrative by-products. Thus, a major challenge to
implementation is access to computers and the need for a
degree of computer literacy. Many service settings are not
yet ready for this level of sophistication. However, as the
benefits of such systems grow, the case for investment in
these capabilities becomes increasingly powerful.
interRAI systems are currently involved in research aimed
at improving inter-operability of clinical informations
sytems, such as the HL7 standards and Snomed CT clinical
nomenclature systems. interRAI systems are of particular
interest to this area of technical development because of
their widespread use, good psychometric properties and
holistic approach to data collection. The use of the same
items across clinical settings may simplify some of the
translational issues when clinical concepts (such as
mobility or memory) are shared.
The distribution of personal information across care set-
tings, notably when the care is provided by different agen-
cies, requires careful attention to privacy issues. Protocols
are required to ensure that individuals are comfortable
with the sharing of information among their caregivers.
However, this is a universal concern which is not specific
to the interRAI suite.
Conclusion
The interRAI suite of instruments represents, to our
knowledge, the first major effort to provide an integrated
health information system with the potential to provide
person-centered information that transcends care settings.
It offers opportunities to improve continuity of care, from
both efficiency and quality of care perspectives. Training
of assessors in the interpretation and application of infor-
mation drawn from a variety of service settings would be
simplified. Administrators and planners would be able to
compare caseloads and outcomes across settings. When
used to its full potential the interRAI suite can substan-
tially enhance the delivery of health care as a system
responding effectively to the needs of vulnerable popula-
tions over their life course.
Competing interests
The authors declare that they have no competing interests.
Authors' contributions
LG prepared the initial manuscript, and integrated contri-
butions of other authors. All authors made substantial
written contributions to the manuscript, reviewed at least
2 revisions, and have given approval to the final version
presented here. JM headed the research program that lead
to the development of the instrument suite. Other authors
actively contributed to the research program and partici-
pated in the many research forums described in the man-
uscript. All authors read and approved the final
manuscript.
Authors' information
Leonard C. Gray. MD. PhD. Professor in Geriatric Medi-
cine, The University of Queensland, c/- Academic Unit in
Geriatric Medicine, University Dept of Medicine
Katherine Berg. PhD. PT. Department Chair of Physical
Therapy, University of Toronto, Canada, and Adjunct Pro-
fessor, University of Waterloo, Canada.
Brant E. Fries. PhD. Professor, Health Management and
Policy; Research Professor, Institute of Gerontology,
School of Medicine, University of Michigan; and Chief,
Health Systems Research, Veterans Administration
Healthcare System, Ann Arbor, Michigan, USA.
Jean-Claude Henrard. MD. Professor, Research Unit
Health and Ageing, Versaille University, Paris-Oust Medi-
cal School, Paris, France.
John P. Hirdes. PhD. Professor, Department of Health
Studies and Gerontology, University of Waterloo and Sci-
entific Director, Homewood Research Institute, Waterloo,
Ontario, Canada.
Knight Steel. MD. Chief, Geriatric Medicine, Hackensack
University Medical Center, New Jersey, USA.
John N. Morris. PhD. Co-Director, Institute for Aging
Research, and Alfred A and Gilda Slifka Chair in Social
Gerontological Research, Hebrew Senior Life, Boston,
Massachusetts, USA.
Acknowledgements
The authors acknowledge the contributions made by members of the inter-
RAI Instrument and Systems Development (ISD) Committee.
References
1. Steel K, Sherwood S, Ribbe MW: The future: a person-specific
standardized assessment instrument.  Age Ageing 1997,
26(Suppl 2):83-85.
2. Johri M, Beland F, Bergman H: International experiments in inte-
grated care for the elderly: a synthesis of the evidence.  Int J
Geriatr Psychiatry 2003, 18(3):222-235.
3. Leichsenring K, Alaszewski AM: Providing integrated health and
social care for older persons: a European overview of issues
at stake.  In Providing integrated health and social care for older persons:
a European overview of issues at stake Farnham: Ashgate; 2004. 
4. Wagner EH, Austin BT, Von Korff M: Organizing care for patients
with chronic illness.  Milbank Q 1996, 74(4):511-544.
5. Hirdes JP, Fries BE, Morris JN, Steel K, Mor V, Frijters D, LaBine S,
Schalm C, Stones MJ, Teare G, et al.: Integrated health informa-
tion systems based on the RAI/MDS series of instruments.
Healthc Manage Forum 1999, 12(4):30-40.
6. Fries BE, Fahey CJ, Hawes C, Vladeck BC, Morris J, Phillips C, Fredek-
ing H, Hirdes J, Sinclair DG, King JT, et al.: Implementing the Res-
ident Assessment Instrument: Case studies of policymakingPublish with BioMed Central    and   every 
scientist can read your work free of charge
"BioMed Central will be the most significant development for 
disseminating the results of biomedical research in our lifetime."
Sir Paul Nurse, Cancer Research UK
Your research papers will be:
available free of charge to the entire biomedical community
peer reviewed and published  immediately upon acceptance
cited in PubMed and archived on PubMed Central 
yours — you keep the copyright
Submit your manuscript here:
http://www.biomedcentral.com/info/publishing_adv.asp
BioMedcentral
BMC Health Services Research 2009, 9:71 http://www.biomedcentral.com/1472-6963/9/71
Page 10 of 10
(page number not for citation purposes)
for long-term care in eight countries.  Milbank Memorial Fund
2003:129.
7. Fries BE, Schneider DP, Foley WJ, Gavazzi M, Burke R, Cornelius E:
Refining a case-mix measure for nursing homes: Resource
Utilization Groups (RUG-III).  Med Care 1994, 32(7):668-685.
8. Mor V, Intrator O, Fries BE, Phillips C, Teno J, Hiris J, Hawes C, Mor-
ris J: Changes in hospitalization associated with introducing
the Resident Assessment Instrument.  J Am Geriatr Soc 1997,
45(8):1002-1010.
9. Mor V: Improving the quality of long-term care with better
information.  Milbank Q 2005, 83(3):333-364.
10. Implementing the resident assessment instrument: Case
studies of policymaking for long-term care in eight countries
[http://www.milbank.org/reports/interRAI/030222interRAI.html]
11. Bernabei R, Landi F, Gambassi G, Sgadari A, Zuccala G, Mor V, Ruben-
stein LZ, Carbonin P: Randomised trial of impact of model of
integrated care and case management for older people living
in the community.  Bmj 1998, 316(7141):1348-1351.
12. Morris JN, Fries BE, Steel K, Ikegami N, Bernabei R, Carpenter GI,
Gilgen R, Hirdes JP, Topinkova E: Comprehensive clinical assess-
ment in community setting: applicability of the MDS-HC.
Journal of the American Geriatrics Society 1997, 45(8):1017-1024.
13. Carpenter I, Gambassi G, Topinkova E, Schroll M, Finne-Soveri H,
Henrard JC, Garms-Homolova V, Jonsson P, Frijters D, Ljunggren G,
et al.: Community care in Europe. The Aged in Home Care
project (AdHOC).  Aging Clin Exp Res 2004, 16(4):259-269.
14. Fries BE, Schroll M, Hawes C, Gilgen R, Jonsson PV, Park P:
Approaching cross-national comparisons of nursing home
residents.  Age Ageing 1997, 26(Suppl 2):13-18.
15. Zimmerman DR, Karon SL, Arling G, Clark BR, Collins T, Ross R,
Sainfort F: Development and testing of nursing home quality
indicators.  Health Care Financ Rev 1995, 16(4):107-127.
16. Hirdes JP, Fries BE, Morris JN, Ikegami N, Zimmerman D, Dalby DM,
Aliaga P, Hammer S, Jones R: Home care quality indicators
(HCQIs) based on the MDS-HC.  Gerontologist 2004,
44(5):665-679.
17. Morris JN, Jones RN, Fries BE, Hirdes JP: Convergent validity of
minimum data set-based performance quality indicators in
postacute care settings.  Am J Med Qual 2004, 19(6):242-247.
18. Hirdes JP, Marhaba M, Smith TF, Clyburn L, Mitchell L, Lemick RA,
Telegdi NC, Perez E, Prendergast P, Rabinowitz T, et al.: Develop-
ment of the Resident Assessment Instrument – Mental
Health (RAI- MH).  Hosp Q 2000, 4(2):44-51.
19. Morris JN, Fries BE, Mehr DR, Hawes C, Phillips C, Mor V, Lipsitz LA:
MDS Cognitive Performance Scale.  J Gerontol 1994,
49(4):M174-182.
20. Morris JN, Fries BE, Morris SA: Scaling ADLs within the MDS.  J
Gerontol A Biol Sci Med Sci 1999, 54(11):M546-553.
21. Hirdes JP, Ljunggren G, Morris JN, Frijters D, Finne-Soveri H, Gray
LC, Bjorkgren M, Gilgen R: Reliability of the interRAI Suite of
Assessment Instruments: A 12-Country Study of an Inte-
grated Health Information System.  BMC Health Services 2008,
8:277.
22. Sgadari A, Morris JN, Fries BE, Ljunggren G, Jonsson PV, DuPaquier
JN, Schroll M: Efforts to establish the reliability of the Resident
Assessment Instrument.  Age Ageing 1997, 26(Suppl 2):27-30.
23. Hawes C, Morris JN, Phillips CD, Mor V, Fries BE, Nonemaker S:
Reliability estimates for the Minimum Data Set for nursing
home resident assessment and care screening (MDS).  Geron-
tologist 1995, 35(2):172-178.
24. Hirdes JP, Smith TF, Rabinowitz T, Yamauchi K, Perez E, Telegdi NC,
Prendergast P, Morris JN, Ikegami N, Phillips CD, et al.: The resident
assessment instrument-mental health (RAI-MH): Inter-rater
reliability and convergent validity.  J Behav Health Ser R 2003,
29(4):419-432.
25. Gray L, Bernabei R, Berg K, Finne-Soveri H, Fries B, Hirdes J, Jonsson
P, Morris J, Steel K, Arino-Blasco S: Standardizing assessment of
the elderly in acute care: the interRAI Acute Care instru-
ment.  Journal of the American Geriatric Society 2008, 56(3):536-41.
26. Carpenter GI, Gill S, et al.: A Comparison of MDS/RAI Activity
of Daily Living, Cognitive Performance and Depression
Scales with widely used scales.  Age and Ageing 1999, 28(S2):29.
27. Burrows AB, Morris JN, Simon SE, Hirdes JP, Phillips C: Develop-
ment of a minimum data set-based depression rating scale
for use in nursing homes.  Age and ageing 2000, 29(2):165-172.
28. Fries BE, Simon SE, Morris JN, Flodstrom C, Bookstein FL: Pain in
U.S. nursing homes: validating a pain scale for the minimum
data set.  Gerontologist 2001, 41(2):173-179.
29. Hirdes JP, Frijters DH, Teare GF: The MDS-CHESS scale: a new
measure to predict mortality in institutionalized older peo-
ple.  J Am Geriatr Soc 2003, 51(1):96-100.
30. Bjorkgren MA, Fries BE, Arbor A, Shugarman LR: A RUG-III case-
mix system for home care.  Canadian Journal on Aging 2000,
19(Supplement 2):106-125.
31. Hirdes JP: Addressing the health needs of frail elderly people:
Ontario's experience with an integrated health information
system.  Age Ageing 2006, 35(4):329-331.
Pre-publication history
The pre-publication history for this paper can be accessed
here:
http://www.biomedcentral.com/1472-6963/9/71/prepub